Intracellular pH recovery from lactic acidosis of single skeletal muscle fibers.
Intracellular pH (pHi), measured with H+-selective microelectrodes, in quiescent frog sartorius muscle fibres was 7.29 +/- 0.09 (n = 13). Frog muscle fibres were superfused with a modified Ringer solution containing 30 mM HEPES buffer, at extracellular pH (pHo) 7.35. Intracellular pH decreased to 6.45 +/- 0.14 (n = 13) following replacement of 30 mM NaCl with sodium lactate (30 mM MES, pHo 6.20). Intracellular pH recovery, upon removal of external lactic acid, depended on the buffer concentration of the modified Ringer solution. The measured values of the pHi recovery rates was 0.06 +/- 0.01 delta pHi/min (n = 5) in 3 mM HEPES and was 0.18 +/- 0.06 delta pHi/min (n = 13) in 30 mM HEPES, pHo 7.35. The Na+-H+ exchange inhibitor amiloride (2 mM) slightly reduced pHi recovery rate. The results indicate that the net proton efflux from lactic acidotic frog skeletal muscle is mainly by lactic acid efflux and is limited by the transmembrane pH gradient which, in turn, depends on the extracellular buffer capacity in the diffusion limited space around the muscle fibres.